Abstract. This paper investigates the exponential H  synchronization for memristor-based neural networks (MNNs) with time-varying delays. Under the framework of Filippov's solution and differential inclusion theory, an exponential synchronization controller is obtained based on linear matrix inequality (LMI) firstly. Then a delay-dependent H  synchronization controller for MNNs with time-varying delays is established to not only guarantee exponential synchronization, but also reduce the effect of external disturbance to an H  norm constraint.
Introduction
By utilizing the memristor which has memory and behavior more like biological synapses, the memristor-based neural network models was developed [1] . Recently, many literatures have been investigated on analysis of MNNs. For example, exponential stability [2] [3] , synchronization [4] [5] , finite-time stability [6] , periodic synchronization [7] [8] , passivity and dissipativity [9] [10] , H  control and so on. Among them, the synchronization control problem of MNNs with time-varying delay has become a very hot topic in both theoretical research and practical applications. In real physical systems, some noise always exists that may cause instability and poor performance. Therefore, how to reduce the effect of the noise in synchronization process for memristor-based neural network has become an important issue. As a kind of effective method to reduce the effect of the noise or disturbance, H  control is often considered [11] [12] . However, in the framework of synchronization for MNNs, the disturbance term is ignored or not be dealt in the above literatures.
Motivated by the above discussions, in this paper, an exponential H  synchronization controller is given for the MNNs with time-varying delays. The main contributions of this paper as follows: 1) An H  synchronization controller is proposed to ensure the delayed MNNs exponential stable with disturbance attenuation level  .2) The H  synchronization controller will reduce the effect of the noise or disturbance with bounded energy.
Problem Formulation and Main Results
Consider the MNNs model described by the following form:
where the parameters in (1) can be refer to [4] . In order to obtain the main theorems, we do follow assumption for system (1 
Consider the drive-response synchronization and the response system of (1) as follows:
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where   
ut is the appropriate control input to obtain a certain control objective, C is a constant matrix, other parameters are the same as in (1) . Now, define the synchronization error () t  as follows:
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 By using the theory of differential inclusion, MNNs (1) and the response system (3) can be written as synchronization error system:
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In order to synchronize the drive system (1) and response systems (3), we consider the state-feedback controller 
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and K is constant matrix to be scheduled. 
and the desired controller gain matrix of (5) 
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From (2), it can be deduced that for any positive diagonal matrices E and F, the following inequities hold with
The following equation is true for the matrices 12 , 
It follows from (8)- (11) 
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Conclusion
The problem of H  synchronization for a class of time-delayed memristor-based neural networks with disturbances has been derived. Based on Lyapunov theory and LMI technology, a H  synchronization criterion for memristor-based neural network with time-varying delays is presented, which reduce the effect of the noise or disturbance. Finally, a numerical example is given to demonstrate the effectiveness of the proposed controller.
